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ABSTRACT 



. _ system that captures both whiteboard content am 
signals of a meeting using a digital camera and a micro- 
phone. The system can be retrofit to any existing whiteboard. 
It computes the time stamps of pen strokes on the white- 
board by analyzing the sequence of captured snapshots. It 
also automatically produces a set of key frames representing 
all the written content on the whiteboard before each era- 
sure. The whiteboard content serves as a visual index to 
efficiently browse the audio meeting. The system not only 
captures the whiteboard content, but also helps the users to 
view and manage the captured meeting content efficiently 
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SSDl. s|0|eeH a°| m 0|D|A|gO| ^££3 5|0|e M c 0 |o^ q yB§|7ll an 2HU 

§13. 0|D3°h 2MS|E£ SlOiean *fOH 7|^g SI^eoj o^, qjgoiq. 

1^^5IWiq%%^ a i°^ a 'o'q ff SSSPI ^^^fe- - H ?tDi|Ef OiiJWI hotv ?HH|si£f as asH^f 
5 qg gAlOBOM. SfO|Ea. E axj Al^us j$±7i gag 0|g5|fe aI)^ ejAjg s «fs f o oils 

r;-^c?S- e - ^ s " Si0 " 71 - a * £ict - ^s^^t =<3g swu Mt^g soigj 

olir 3¥. Al^aig 731^^ ojAjs OISSIO) S|^7| ?|SH30 A|2f°| 0|D|aJ«.A|Z} Agnsiq. 

Sfr!fS^I?2 ^!- S!S am i=M-e?i EH^ 3 g aim g°s*i. Dig ggfoi oi 

oiqoig «zt«| mi ^Ofgoifeqi ggs 4. gjy stq. sf 0 |Ea£ age S! sqsss) ?IS|3 u 

ojgjAjg sat ^ fe 9| 5a| oj 0|D |X|g HSBogj,. AI^HS if7|X|gO| qgCfl 0|gg £|^£ «}. 
2JE^ £2|gq. SE*K D|g oil S0t»fX| StS A|g£ SS A |yo|| D |as| flgg o|SH» 4= 2IQ. 

I III 5Sq^ 9 ' aE11 51 s °* s 0|5f21 "sis^s?!. ^> sag ssms q 

S &S°I gfSSf 4JA10||e| 0|o|2| SSOilAt. H &S o| o, ¥ m a gfgol A, A | g ^ git, 

^A|0||S 0f|A|S|2 2ife « ¥ a £3g lf2ES|3 £iq. qg ^A|0||gO| »gg 4» £i2 g j#S°| 
OIIAI SOjqxi ?5S|oi aaoi 7|fe§|qfe 3s xfgolq. 

i.o gaaioia ma 011 

»J£Jr SS01 =?SB 4 A| -° 000)21 one oiiAima £>q. asg ai^s 

SS(100)S ass ga21 e 011011 M2I5I3. S BS£| o|go|q 71^2, g?0| | at" aatsTw 

SIof'ilfPc^^f-^H^ , ° ss! ®sooo)s oils g amaioia 33(100)011 oiiais asasS 

gJ2|°| o|q 5fe SEW! 3@o|0| (Hflff °|ga £fe sag 7|X|3 £/fe 3°£A| *^gojA|J=^ a 
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a ass ch^i qg s*e? ^^ as mm ssa Aiin &gom gx l3tfest q a 

gfS3t oigspi 5iife> ^x|2| gffi! A|^a. g-g g?/as ?S2| wis ni^y asEt, Attn as 
El. l«e «E as if qmoii. mei^£A\M Alia. n|oia£S£A||A| ?|g? A|iS. 5!e 5 

eas^fes? iHixf gxisxi. me^i^ pc. Diug^Et. nneiHaia asq. s?i Aiis as qmoii 
§ g!si2i a# stcife s<yg asa ss seems?, oiss J3i*?£ixife sjsq. . ... . 

s sss ssEioii °ish ^ngfe 5^33 agai as gsq-<yipis. sssi ag^oi g§o 5 ^ 

S!Ct. 1^°^, H^3g SSS EJ)^3S 4=88WU =g°| ^S CflOIEl qg)g =?»!StS 

5^33. gsyj=. g|0|E| ?5 §g SSfS?q. S gjgs ^ g<y Lye^at «§H 

aaa 313 *iei qmoiigoii 21SH EH^a^f 4ssis s<y S s =g eaoiiAia ^jaii 4= 2m. s^ 
s ass saoiiAi. ssaa ess mi sei xis §xis ssms a ?mq ximm\ s^oii 
BHxia 4 hp. 

£ 18 irssm. g sgg ?aspl ?ie oiiai*! Alius asq(no) gg asa qmoiiS 

sife?q. 3 s ei oio)2| asttefe *iei sy(i20). Aiig Dtie£i(i30). si m±w mzstm sesis 
qgjg? Aiigi *iei «y(i2o)oii stums Alia mi02i)8 stfsixis?. oigs wi°?eixi 

s a?sq. Aiia 0)^(121)^ °j£i2i qgrei of?i9j^ie oigg? nasi mi as misei an 
a. 4~ssai mi. gj n\±m stms *3H2j q°j°i mi =?s § §ma 4 aq. mm so). 

0|£1S? ^FSS ISA mi. MCA mi. EISA H)i. VESA SB B|i. DIIXIkKMezzanine) B|i£a gfBIS PCI 

mi« sssixie?. oiss «ie?gxife assq. 

iiffq(iio)s qo t& a^ei OH^TIS s&t?q. strife DH^lfe asq(no)oi| 21 

W eMIig 4 2iS a°|2J 7|g DHaIPI l 4 2i2. ?IB« gj b|?|&^ OHSI. 7|fe °J sfg 

s bhaJis stfsixiy. oioir Aiie?Eixife &^q. 011s go), ssei e?^?ife dh^i^ ssq xis 

DH«l SJ Sd! bpiib ssf«?q. aIS DHSIfe asq e?splte SS. Bloiq ssaa Si 

sb qs aioma § H o,s f oi^o) B fa0 iq =?e£ite ?ttfa sj uiflsa. mm 
§! Dpiii st?6?q-. asq xis npiife ram. rom. eeprom. sehai miesi sfe 

qg miaei ?|^. cd-rom. dvo sfe qg gs{ q^a xis»x|. x?^i ?wie, xp| eiiois. a|?i q^a 
aISSSI SEfe qg XP| flSSxl SEfe SStfe Sag A-ISolfeqi oigs 4 2i3 asq(no)oii °|SH e« 
^ll^g 4 2fte gJ2|2| qg DHxflg stfsixis?. o|gg «ie/E|X|fe Sfeq. Si! DH^lfe S£? a^q © 
^Ifee? Si. ciioiq ssaa 2§ EEfe qg moiqg y^H|2| as esa «|0|q <m S cc fe 
qg 9^ tH|?ms°£ fe'A|o|3. g>2|2| gg npiis sae?q. '^SS q|0|q ds'eife goife 

i!soiiAi2i gm ejagstfe 3^ as gf^'a^ aagfe sm 01^21 =?tiist^ ai 

s» sjoieiq. otie =s. Si! DHxiife m§?i3 sfe a^a as o a DH ^| o, gg . 

RF. s!£|£! SJ qg dh*II£| as ^4! QHaIIB sasws?. OISS S|°?£|X|fe ^feq. 4 f >l2| °|2| 

2i astfa asEi e=?ise? dh«i°i s^mou s&Eioiot s?q. 

Al^g D||aB|(130)S D||aE|(R0M. 131) °2 gBg D||aS|(RAM. 132)2| ag flgf^ gi/S 

te muss miaei sebsj g^q «s dhxhs Sif*?q. ao| asq(HO) U2| iXfg^ 

si a B a ast^fe fat ssfsife 7is eia^ ai^i,'(133. bios)s rom(13doii aI&s 

q. RAM(132)g gAf oy (12 o)0|| =A| ami^ 7|fe»|?iU 0|3!0lt 2|8H SaH SSf£|2 £ife ciioiq 

a/sfe s^aa smm ssmo-. «i» epj. a is amaioia Ai^ij(i34). ogEiaioii? ssaa 
(135). qg Hsag asd36) gj ssaa moiq(i37)B sso|a|e?. o|g^ xi|s}tgxife affect. 
SSq(1lO)fe qg *fg ?|fe/sfB M7|fe. «SS/m flsa asq ^gf dHaIIS 5gf 4 2iq. «|£ 
ai. a is mm e^ife. muss xpi dh^iioiiai ^i^§i»q e?=sife sia q^a a^oiM(i4i). mm 
?ite. umsa xpi q^a(i52)oiiAi ?mm?m e^mt wi q^a ayoiMdsi). gi cd-rom 5Efe 
ag ©at dhaIisi as mm ?ife. mnis m q^ad5B)oiiAi ?\m\w &m\i= s q^a aeioi" 
(i55)a oiiAi*?q. oie s amaioia egoiiAi oiga 4 as qg *fg ^f^/sfg M^ife. mms/m 
«&S asq xis DHais aJ?i eiioih sehai wiasi ?ia. ovd. qxia tiiqs eiiois. urn 

±7\m 0|g*?(sol id-state) RAM. a*l| iXIB 0|g«f ROM. §S S?fS|X|e. 0|SS «|g?£|X|S SSC| 

«ia q^a aB|0|H(i4i)s gs oiq]g|oii(i40)2| as sfB g^ffe dusbi pjqnnoi^g ssh Ai^a 
bi^(121)oii s^Eii. xi?i q^a a£|oi«(i5i) gi a q^a ayoi«(i55)s gs ^ m o|a,( 150 )2| 
aoi mm maei eiq^oi^oii 2i§n ai^i m^ (121)011 a^aq. 

^sga a 1011 oiiAia aeioi« gj asi 35? asei xis dh^is asq(no)oii chsh ssq 
^Ifee? SS. ciioiq ?3S. s^aa s§ gj qg d|o|q2| ah§« Ai|gs?q. a ioiiai. on* gg. s| 
a q^a aeioiM(i4i)s smaioig Ai^g(i44). oieE|3iioiAi H^aad45). qg ssaa as 
(146) gj oiioiq(i47)e A--OSIS 3?°sai oiiAiaq. ft^fi §s 01s ssa^es amaioi 

a A|^Hj(134). OfgBISIlOia S^ag(135). qg nglg Hg(13B) gj q|0|q(137)2| gfe> 

si?iu as soit? ^a aqs soiq. amaioia ai^u(144). oigei3iioi4i s^aa(i45). qg s 
saa sg(i46), gj seas aioiq(i47)s qg ^imoieis 2g oiiAisia^ qg ±a|?i 4 
oisq. Ahgxis ?iaa(i62) g] ss o\^. esh= £ ^ q^ im ss xiseis spjs quioi^(i6i) 
§21 eja quioiig sm asq(HO)oi| §Hf g|3!*?EK qg ej^ qu|o|^(aA|E|X| 

ss)s oioias=. ^oi^sj. wa. ?is qAKdisw. ±5>m se see 4 stq. ois gj qg 

qolOligS SS Alii BliOII at?E|b A|gX| gja PjqB|0|i(160)« SoH xlEI #y (120)011 

g^gxiEt. si 31. ?iia 5g as as sii «ii(usB)2i as qg ejqwoii gi mi =?£qii 21 
m 4a &q. aqq(i9D as qg qqj2| qigaioi quioiis ag? a\Q2. pjqfflioii 

(190)£| as 2!quio|iS 5§K Alia mi(i2D0ll S^aq. aqq^s? oiqst. ssElfe #§! 43 

Sai 2iEiifiioii(i95)e ssit a^a 4 sis im?i(i97) gj sgiq(i96)2i as qg 4as?xi q 

HfOliS SS8? 4 2iq. g SSOII ^S| gfigf a°^A|. 0|D|X| (164)°) AlSiS a^t? 4 £ts ?) 
BHEK163. qxil/gx) ia as mqa ?)D||S) as SS/AI3 i?H4 S)s mi a asq(HO)o|| q*? 
ej^ SxiSAi s©a 4 2iq. a*?. e?xi mq2) ?|d||s|7| aA|£|o| sixis?. q42| ?hhiei^ miB 
asq(no)2i gj^ Sa-isai sua 4 aq. sm oissi 3)BnsfS¥q2i oidixi(164)s mm 
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^^f^* * SS- aaf ^" E ^ 180 >fe ^ bsej. Mm. E»*Ei. ngfla pc. mot q 
xie>. ss.m^H asqoiom gtgmoi s?i § a^s s*^q 

^S^JLfJL £ * ^ «S*3(LAN. 171) °l 2|0|a g<» tJM*3MN. "l73)S 
wide) gffE| HE^a. oieqyi oj o| E1 yio||A) §5*!°l 3t0|q. 

ISS?,^™*? 0 "* 1 o'ssfe g?. m^g ssEiaiwfe mssis eiquioi^ se^ 0131=1(170)1 s 

oH LAN(171)0)| g^@q. WAN ggoM OlSEJfe g*. gSEJ(110)fe S« S3072) at 5 

qy!3f aoi wan(173)s se » stiS WW m qg >gi sgfgiq aa 072)5 la»s ft a 
SSa * 2l°0|. A|gx| 2m 2JqilO|^(160) SEfe qs *. aef m^ys* Ssfl ^a°H|^(12i)oy 

S3 oisbi «s qHloiioii *sa * SIQ. oiisai. a is «hei qyoiiOBi) *« ^?»j= 

ons § 20ID1 g ffE|g yo, Sd gas atasfe QS ^BOI 0|ga £ SPte 31S xii?|q 



2.1 Ai^a otsiaa 

?!IH? 2£ - , Sf0, - fiH as Ai^gs a 20H aAis uf2{ aoi. 3?ixi ?s ^ as sm 

(202). *a|/S|S| AIHK204) g — £f^9 iSE«o|(20B)S ?^Sq. . 

i- m fty : aw «ys aoisaasii sassi oidixi* o*i*ia sioi<=sa a ass, aa3t o,^ 

iu'o^Jt^S* 1 ? ? ™BK302). DtOI3^=(304). s, aS q ( PC M 306)S sWIq 3* 

^O^HH(30B)2| 0IDIXIS 32. PC(306)0|| X) S £|fe DJ0|3SS(3M)S »T fiqll 

^l^efq. oidixi °i aqafe e¥ ai^ ^sngq. oidixi gi aqa sis ^ ^ „ 

jj^fS 0 "^ - oi5!ch ss s§!2 i ^°' D J- °' D i^ sb sqa gagoT.-n ^zTigli 

-i.^^f^i 2 ! 1 ^. s ° «Hx|!£13. aiasg oidixi qjo|E}« s-jsio) xiseq. 

p. Aisxigoi aqa. nig aiaas s^°s-9H^^ tfee a AFO| eon Si g a Wziq 
^ saffa-ASsaau s^g ^H^?iioi(206)fe ai§xpi. aiasgoi di S qoieitt ^gj 
*^2*x*£ a* S3*s ^HM?iioi(206)fe ma aiass a ?i asife aiSxisoii Ti 

o|3 iHe?l|0(S ssskx g<s( Aim «2| cfloiqoil ^ o, q _ ° 

2.2 OIDIXI a§ 

SS-nf^&^-o^T^lnf-? 2 ^B(still) qxiH 0|D|X1°J A||E0|q. a 4fe 3£|°l 0IDIXIS2, 

*M S'J ^i^^^- 0101X1 A|a - 7F gi!£|01 ^swsoi he -foil api a sis as 

o\H 4ld SSH sjoisse aass seWfc ?l saigj oidixi ahe S *e(distil?)ETq 

he3| oigoixi ssHs «oij=aa oidixpi m&± $ms mm sxigoi aoa ^tseq! 
DiBtsi oidixi as aoiMfiHoii ?ife S » gtgopii saoioi SB "abi a/sfe akSwol a 

I^MI K t "J?iyS5^SWS3 a33X ' ^ q:a * sslsT So ' 

2^ 0|D|X|go| q qs ^ ES »|gs|2. ifElAf 0|S|0|| SSEIfe ^e S a *# neAii^ 

1 goffiSra I?&lVe 3 4 IS: Bei BBa aias +«3«"* 5 '»S iSSa 

2.3 OIDIXI Aiyi^ 

ea SMI ^|^o|3 2ife AIB0I qXII mmSi a0|EHa y2| ^g^Cline of sight) LH0II 2io HS> 



StOtefiES) glJftg gg 7rE|3 q 5 o, ¥0 || 3i*X r S BEq. qSrA}. ^££3 gO)|A| S3E»§E £ 

M3|E(oiiff =0. asoii 2!fe Afs)2i sjoieshs =?mm ma.j\ stq. is saw 

a^xis. ?i saia otDixm °i3i±7i me»*s ±sm«iioioii sjsh oisb 4= sm. 

aO|E HE S«s s(ig aigy^ QIDIXIg ©4{ S p| fiCf^(0|gO| 4=188 4= SiCfEtE) Af2|S fflg^ 
£t?£|0| Tfltf HISS ygCf. a 37IS tfA|0(|0||At 2f 1.5 x 1.5°tx|. Efe 25 x 25 S|a)- 

#2) SB SX|2| 3712} q)gf SSSfE^ <3H<gq. a 3£|E(grid)S Qi* A13±2| if Sams 

i! oimxis gtmss. ej^s a omixisj 3*ia m^±iwm ss. x. y . aizwsai 4= 

£jq. 2} 0|D|X|2| Se£2| SSS S# 8J§! 0|0|X|7 r I2g(rectify)g ^ 4=9Sq. 

1^5 a oimoH eais am aoi. em oidixi ais^s g^sfe 3*121 gjy^ei *iei <nw= mm 

1. A|3^0||Af aS 0|D|X|2| 3}0|e S c: S^S aSEfCK^SI 502). 

2. SOimaH BH3 ^S°fq(x}E| BTfl 504). 

3. AlSiSI 21 0|D|X|a CHgSffe tf 0|D|X|£ g#«f §a«( aofl PfSl) AISi S*||0|| 23 a 0| 
D|X|« #a^E|g&q(^EJ B^I 506). 27H2J S 0|0|X|gO| AlZfOtl fflE} SHSPII 2^eQS . 0| 0|D| 

xiss gg!°? nguiaiAt la^qggq. 

4. 2f a 0|D|X|1 ae £3 , S3E}SE Sfe 5}OI ESE=.Af gfTEKHx-iei 508). 

5. gf? 23f« 3>Hd(refine)S|ES| a 0|D|X|S §Z?*j g! o'A|5J2£ gQga?q(x}a. B3I 510). 
6- gff 3^1 OlgSfOt 7| 531°) 0|D|XIS ^«©q(*lE| EPII 512). 

7. ?i saia oiDixii m&-w&smQ(Mei 5i4). 

o|of°| SBoilAf. e 4oii EA|g gg oiife gja oidixi Aia^ g4» i^i oiiAisffecii oiggq. 

2.3.1 goiEgs oidixi aa 

0|0|X| AI3iS ^iS3 HSA||iO)| §gS}7| SOB. H|-S|0|eaE S<*0| aB}X|3 0|D[X|§0| 12 

Sgq. 2? fiAloiloil oigs ?n«|£j as?} gmm gA}& 2H^g 7 r X|3 J!°HS S}0|e H h 

si 47H aq« ijasfe ayoi Bfisiqcnsxi sf°E3. omixie ngspi son ge« sas ssh &a} 

If Ji^o 9 ? SIfe a °' Bfi * 4E 0|3t01 x ^- s * 2i« X|EfE(0B» SB. 0)1X1 

2ii 0|ga). 0I3JS «S|2| HEIHaiOld B?ll S2J a«S O|O|X|0l|A| 5}0|e S co| 4^ 3Uj2 | o,jh 
« S§!l}°SA| 4§°§ 4«Sq. 43»2| 34011 °iO|At. 2fB& gZH 0|§-dS «5(warp)fe oig-s 

o|Esi?«- S w2 i'^iq 14151 " 0|a|x|011 am 4= ^ £ i 01 - ^ h oioixioiiai asm xi a 2sa m 

2.3.2 goiegE a a 

a ss» ?ish. 2i mm pish sioie MH ay?} ^aeixic^. n 91011 3*01 ssiafe sjoiemh 
x«i°i sej)« ^ lfi?| aq. s}0|MeH ayfe I*? ?| saise ^asife g^oii 2}ois-aa!Ai§} 

fe«| OISEIO}. ggo, 3 , sa ,o, OIDIXIS SS8}£* S^of7|| ?S9010| *?q. 

5|0|e HE ae|# 7tIA>S}feq| 2?}X| gfS (strategy) 0| 0|gE|Kq. E 6a0)| 3HSf^°S EAI3 XH|1 SB 

s £}o|E a H sol Aiyoii rxis} 3}gf gts fi£§ ;>}xii) £i 3 gxfg ?}gqc^. =4 a 1 lhoiiai 7} 
21 MSWte ?fS moil ?l£§}3 HQ. oife xE £3 g B BI(a|. ^. a «Ef 
IfEI^Oiq. 3^E| Bfll 602011 EAO H(2} ^0| . 7|S gfS *E S! ?}S 5fS SflS 7}X|fe 

5|0|ehe aoi 7i|A? g q. 0 | as sjg SfoisfiH aei o|d|xioh 4= o, q _ ^ 

s SB. fl?0| 2EE23g 5*}o|?iq AOi g^OII 3*1 53E|g£ £H^!EOI| °|6H x}B@qs. 01 a 

011 cush Tiiyg aoiMas aei?i ssgxi srg aoiq(oi as muxi aoiMac:^ cf^i 

CQSfA) =FS^g M2iq). 0|S ?|SH, H| B7» 604011 EAI3 Uf2} ^01. S}0|EME SB} 0|D|X|2| °j 
2)21 ?SS gi-S2-Al|gO|E} MEIS 3I#(qg SB«A| 0}*yo|0) (outlier) a© SBJjJ} 

«A}if)# oisbosai gggq. l^^, ?go , xK9)gq(^E| bt« 606). ?s§ xH^I ?|SH 

»hs s^f on*? a sfgsixiB. a}^oi s^h T-Afsii oj32 ^ ioi* aa hV s*«fe 5 

=«?q. S 72| 5}a 0|D|X|S £ 42| gja A|32£¥q ^II^EI S}0|E fi c: g g 0|D|X|2| 33} 
5 £A|oK2 2i3. O17|0||A| A|&0| a?*? Ha|g}0||Al gOIB S3 S!2Jq. TllAfg 5}0|E H c= |g 

?r *W mm 2|SH 2S?| B^(corrupt)E|S 38 gf 4 o,q. 

s}omaE aai a§oife x<i2 sag e ebon eaiejoi 2>3. q sa§}q. ?}ss ai^kmi qs 2f a 
2i «!a2i ^a_^y\ sioiE eE :oii aoiq. 2} aoii mg «e°i si^sng* ?as°sjh. I 

s flEjis ?ixis iqaoii oisois aeis oi aoi! ch^ s}o|ese2| aei2} nn^ ^A}§ r q 

' ? !1 B;>llfe 21 #011 §liS3gS =?^S|3. 113 mzm 3lldS}°£*l(x}q BSI 610 Lfl 
XI 614). 27| 5fO|g a£ : o|2} £0| 7||Af§( fe 3J 0 |q. Oiyg? 7|£g M0| A|SiS S SH 

±E£3S SSBffe g^OIIB 5|g§}X|B. A}g0| BH^H T-AISff gj 3 oi>}L} §0|g g3 afe S 

?«tfa sioisas oidixis of*aoioi(outii B ro# saefq. qg b?iis 92121 oisyoioii 4 

SSH= 3!0|q(^B| B3I 616). 0|SB}0|0< a«g g^.g^jgoiy aas ( (robust) 7|#0)| 7| 

2Sr3 2iq. B£|?l SIOISSEOIIAI §!§S r 7l| 7|BSq3 7ISSIS. »l3g-OI|E|2| §5S g^SISfo^ 
H BO| «E Y SEfe RGB S210IIA} 3S9q. 3 H£|7} 0|£|S? 398 q=X| Sffe IS 0' t £E}0|01£ 

2.^510} aafsto^ Tfasq. ^ oies ?s°^A| D|3gq(x}E| bt« 618). 3£°[S =x|5fs o| 
e)e? ?l£2| Afl^A}*}oii q»H Sissiq. qg°e. x}2| btK B200tf eai@ h|2| aoi. ™ 

1 5|0|E H£l Be| Tlli? & aO||A|2| S8!*f 3*S 0ISSI01 3SHJSQ. 0|X|2{o S , a3fB q 
40-8 



SS^^W 1 •** aA| s 5 ^- oiioti cash oieis ahss ?i*s koixiVS 

E 72| g£f 0|D|X|0(| EA|E|0f °[Cf. gffljgl- ?H<M§ S*0|| EA|@ B|£| 73|1 gfa°£ <*CH*I 

a^sf Biastoi EAigoi £iq. ^xii gi Sf-oissE^ Hias.sisii ^s, oidiximi eaieioi °iq. 
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ai Maia ?h=^oii m§n g*a@ ^§ga a ?is^ s E ^5| 3 oiq. g^oiiAisi 4}^° q a s 
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S 2^g| ^(ofDI q^AI q SfS SSS XflgSlHS. A|2}5f2| DB^ ftoist gfS0|EO 

«^sq. gm=0.8°l M2im% OIIOII q§H E 158 *}£S|Bf. 
2.5 H°t 

nmipixigg °iesw atfe Af^soi ejaef gaa s =£e 21251 diss aiasstfeq qish s& 
2jS£[q. use ?1SH. aiaaa momm ofgm^fl xi?|fe 201 gs^q. o|S|& s^aioh qgspl 
?jSH ;( _p^°f °M|^ H o ( 2a0 | ?HS£iaq. 0|£|Sf HSA1|i2| B3PI E 170)| EA|S| 

soiese ?s*i Ai^aoiiAi. di§ g?wes dis aiag°i s^ioii a*r ±&^%\oi£ smzzm as 

gffeq(x-|£| B3I 1702). OISS #2| qO|H£=2 Hf^ q2| 0|D||8! gg!(al iase)g °J§! 

smq. HSAfl^a ?[^5fAi5i n si* ij a ^DtE 5fE b ( = ? |oii tfemoi guteq. 

as aiass aii^s m Aim ^01 ^°?q. oi^e §mm a°E3. oisoi g?H2!°£ eii^^tfeef 

n mioixi m\ s^asqc*iEi b^i 1704. 1706). *>o\5. mum smm dis aias 

g^j ^oil eijAII^ £501 «^aq(*IEj Bai 1708). §58 3 o Dig Ai tt ^ff SSfSffe g«asWI 
a ^Mgoiq. assife urls s^a §?WoiPii oiwias aqsq(*iei bpii 1710). 4^1 

Xfgg URLS ?|A| II «E}^g i5E¥||Oi« SSSfOI D|g» qA| S 4- 2iq«E| 1712). 0IS£ 

disoii a f s aissoii^ie urls s*isw ^ aq. 

OIEje.1 ZJBe? a°f-gSS SKObject-by-Obscurity model)0| S SfSSIfe 2! i l q. 35|q D§ a<n 
aiSB 4- 2iq. 

solves mn Ai^gsi aggf ^ssb otqei. Digg aisssiBA) HEfoiuui ana ^i 
gsiq. Dig iPWgoi ai3Ssp|« ss|X| affe 2»8 SSWU ?l^§f^S. o|D|X| §a sqs q|0|q 
ois I55(qs ffsg ?l2fo| oisg ^se 2iS)S ^xi|o|fe ^S0| sxH*fq. oiqgf ^xiife s 

Sm EEfe 6UI Bfffg !fio?*| JHA|@q. 
2.6 OP ^AIOII 

^1 2!»B ?IS Sfoie^E Al^ijs q^o, qg q H ^ 0 |^ sagoi 4'A|0||S# 

Siqss 4= 2iq. oimoii agtife q^si ^Aiotiss e =og sfe 5S£|0i o|gg =f= °>q. 

sfqsi 3ai*! tiA|0||0||A|, gai i*e} gxt e!<i|(0CR)0| ?| saiaoii qsn 4=9£|0f SA) EEfe HEiamioi 

£ s naee ^s^sifeai sois^i oissife aa^ifeg? §!^s xiissfq. 

qg iiJA|0||0l|A|. gat s^ ojAj iSEonojfe qoiqsi sqs ^gg aj^SS o|g 

Sq. 0I3JS Dig 3)2|J| §y qg sa|o| ahaj S goispll m 4 21£^ &q. 01318 EES! S^oi $ 

oisoii^ii Dig gap xiigotfe uia^ xpfsi gfas xiig&q. 
stoisaH Ai^iys on* sa ^oy Dioi3^=3j ^mstm ?umb ssqs ois 

K°S*| ftq?ffe8tJfl i 4=£ 2*q. Ol^y ?S g s}o|e H£0 || qs ?nniEf2| as^feq ? 

^5!8i S7I HHIMaioldBS ass &q. oieiff fJEilsaioISS 0|D|X|2| BHB°| 4?H 4i° 

s ass°s*i 4s°s. sfe oiixi aii as sai sag ois«f°s*i xfs°s * £iq. 

SIOISME A|^ii2| gi| ^5S?l|CHfe StO|e fi c gjgjSg ft^SPI ?|SH S! *Sjg 0 |§5|fe S| 

omas Ai^go^ 3( ^aigie assffeq oiei ^ aq. s sihsi oi^a s ^ 0|S 

10IIA1 aqq gqs S^EIHS. g!2|£| 2FOIS $^2| 5|0|E aE Afoi g, gg7f qgoil XH?^B 4 2i 
q. Aiiisf tfwi sjoisas wm ai^i ±zm\o\m oissfe 31s g^j hs^i^s ^ 

^SfAlgjq. SfOISfiH BUS as| SEfe Sfi*} SpieaE agg mt} a§E ffl;a g ^ Sj 

Ai2f3j aqsoi ssi s=?eixi asm. smsse mm ssb a oioixisoi ±sss sioiesh 
oihs q yesLTfi gq. aiqsfa. oicqs snaSE smsise sfoisas yoii ?i*g ai^s2| ^ 

^E|X| &?| qgOiq. OWL M 0|D|X|'fiO| mO\^B m ftX-Wl 2|SH ft^Elb ^I^IES 

¥q £B@q. s HT9S| g &<A|o||fe 7|Hsto S tf - 0 |0|X|S « £ 5. *b| BSI 506011 ea|@ 

Ss=^ P|- E - S o S ?"^-—~"-°'~ ~~ = "- sf -? te B ^ ^^L^^i ^ ^ 

512)7 ----- _ 
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oflWlAlE 9\ naigjg ^AfC^qi oisg 4= aq. 

^I^qallJ!* Jff-o.q feS SBBa a '° IMB Ba * p ' HDTV 3fD||B ^ ^ 2« 



SE qg tfA10||01|At. SfO|EfiH 



a*i Ai^ag jii^^ 5hebh« oissffe ojm S smmQ. mm 
o\s?m\ ?\ms * siq. Hg*iJ\ s.&m nw *t±m sejs 

S OlgSKH Xfl±*P r $|§H2B A|2|2) OIDJXIB A|y ^SH&q. 



Q3 ?fSBQ. ?X|£| ay Iflxpi ?HHiet£¥E| 331S «BB * Sife 2rO|kS£L°i 

&0»jyx|g 4= 2iQ. 3E|3qAi, iSE?||0(fe gOISPII aS^rfeSf 0[y§} Ha-121 

stsoii ?|2skx. naia-g ?igf°s q g 5S met m\si njefDiqg 4 2m 
»f aoi 4tS3ch ^« nj^niEj^t gsspi swe!. nxisi oidixTom a 
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